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GENERAL

The history of German radlo telegraphy and telephony, of
radioc broadcasting, = and of radio in general—~‘is inseparably
tied up with the mistory of the TELEFUNKEN GESELLSCHAFT FUER
DRAHTLOSE TELEGRAPHIE, INC., Berlin; this company, deve]oped radio
telegréphy in Germany theoretically/and practically and brought it
4o its present-day level, In this way the company has provided an
outstaﬁding example of German research work -~ under free condi-
tions of development == achieving the highest practical results if
technical competence and scientific work are harmoniously blended
togethers The results of this are in evidence in padio broad-
casting -- with 1ts significance for the economy and society ==
in commercial communications on 1and and at sea, in traffic safety
and police radio, ip radio navigation, in military radio, and in
recent times also in industrial high-frequency techniquese Finally,
as the leading, largest and oldest radio firm in Germany, Tele-=
Funken also dominates electro~acoustics with its diverse and nu-
merous fields of application, and was in first place in the deve-
lopment of picture telegraphy and televisions Telefunken's impo;—
tance not only in the manufacturing economy, but also in the na-
tional economy is based on this diversity, and with it the com-=
pany's eminence in the world economy. The trademark of the firm,
the‘Telefunken—Star, thus became the sign of German quality through-

oot the world and for the whole radio industry.

The reconstructlon began in 19h5 after almost complete 1oss
of all factorles and 1nstallatlons, and contlnued unerrlngly in the

old Tel funken: : / ienc of decades 1n the deve-

‘lopment, ‘gn ant ; ‘ om tlon means enables
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the firm to consider the special demands of its diverse types of
customers, such as radic broadcasting companies, govermment agen-=
cles, industries, traffic control, police, press, etcCe It fur=
ther makes possible the desién of installations and apparatus in-
corporating the most recent advances of high-frequency techniquese
The many radio stations erected by Telefunken affer 1945, in ad~
dition to the installations for industrial high-frequency heating,
represent milestones in the re-conquest of Telefunken's world pro=
minence. As examples may be cited the 100-kilowatt stations Koen-
igswusterhausen and Rias-Berlin, the continuing expansion of the
¥WDR radio network [NMWDR = North-West German Radio == Translator]
including the high~power FM-VHF transmitters; further examples are
communication transmitters for important demestic and foreign
press agencies, overseas sending installations for commercial com-
munications of the Deutsche Post (German Mail Service), FM-VHF radio
telephone installations for police service, fire departments, traf-
fic control and similar services, transmitting and receiving appa-
ratus for navigation and v.h.To relays as a substitute for cable
connections, In particular, the recent achievements in the field
of v.heTe (the new 10-kw FM-VHF radio stations which are complemen=
ted by the recently developed Gerﬁan high-power tubes need only be

mentioned) give evidence of German quality work.

The present summary is intended as a brief survey of the
Telefunken production program in the Hoga field of activity which
comprises radio-frequency apparatus and installations for radio

broadcasting and commercial communicationse The following supply

program‘gives a picture of Telefunken's present-day cepabilities

and ‘the continuous progress in the field of high-frequency tech-
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niques.

The many areas of the Hoga distribution program can only be

shortly treated in this information booklet, Separata pamphlets

for the various special fields are available on requeste

il
e i W
L et .

b
e b a
CIA-RDP82-00039ROOOZOOL 00005-4




Declassified in Part - Sanitized Copy Approved for Release 2012/05/08 : CIA-RDP82-00039R000200100005-4

Lo TRANSMITTER INSTALLATIONS

Telefunken transmitter installations for radio broadcasting,
commercial communications and other services are in accord with the
international requirements of the CCIR, or the directives of the
World Radio Agreement of Atlantic City; they are manufactured in
the customary power output ratings as well as for all available

frequency channels,
Ao RADIO BROADCASTING TRANSMITTERS

l. Long Wave, Medium Wave and Short Wave Radio Transmitters

Telefunken radio transmitters are equipped with high-qua~
lity quartz crystal control and have a frequency stability of bet-
ter than 1 * 10'7 over a twenty-four hour periods, In Special ca~
56s, l.e., particularly for common~-frequency operation independent
of line control in the medium-wave range, Telefunken supplies a
control attachment equipped with double thermostats having an es-
pecially low temperature coefficient, which has a frequency stabi-
Jity of 1 lO'8 over a twenty-four hour period., A built-in fre-
Quency comparison device with a cathode-ray tube as indicator
serves for monitoring both control devices of this installation;
any frequeﬁcy deviation which may be present is displayed on the
cathode~ray indicator as a phase shift and can be corrected by fine
tuning of a tuning capacitor. In addition, this installation per-
mits synchronization witﬁ a master transmitter during "off-the-air"
periods in conjunction with‘a built-in receiver, This frequency
control equipment has such excellent frequency stability that it

is sufficient to make frequency or phase corrections for common-

frequency broadcasting ‘at infrequent time intervals, such as during
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Noff-thewair" periods. TFor these occasionel calibration checks
the frequency of the master transmitter may be received via radios
This makes possible common~frequency broadcasting without the cus-
tomary central control over ‘telephone lines, ises, & direct con-

trol of each separate common-frequency transmitter.

Special emphasis has also been placed on rapid frequency
changing,  Any desired frequency within the provided band (short=,
medium-, or long-wave region) may be tuned in; and frequency
changing can be accomplished in a few minutes. A continuously
tuning self-excited master oscillator stage is provided if it be-
comes necessary bo change erquency suddenly before a new. crystal
is available. If desired, motor-driven frequency changers can be

supplied, which permit frequency-changing in less than one minutes

The required operating peliability is achieved either by

having a complete set of spare parts for the most important con-
struction units, or by dividing the transmitter into two indepen-
dent groups, A and B, each with one~half power outpube In the
latter case, group A or group B may be operated separately at
fifty percent of the total power output, or they may be operated
in parallel with full output. Bach of the two transmitter chains
A and B contains its own power supply and cooling equipment. This
type of construction offers the technical advantage of making
transmitter breakdown practically impossible, since at least one
of the two transmitter chains should be ready for operation; it
also makes it possible to carry out necessary o&erhaul work such
as tube replacement on the disconnected chain during transmitting
periods. Economically; this type of construction has the possible

advantage of permitting shut-down of one of the.chains durihg the
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night hours because of more favorable propagati.on conditions ab
mediumn wave~lengths during thab period. By decreasing votal
transmitter power 4o one~half in this way, @ reduction in operating

costs may be attained.

Telefunken gransmitters also stand out. by their excellent
broadcast qualities, that is, thelr 1ow distortion factor, their
broad audio pass band, and their very low nolse modulation. The
transmitters are modulated by the proven Class B plate modulation
methods High gfficiency and optimum tube utilization are attained
by this method of modulation in the r.fe power amplifier stage as
well as in the final stage of the modulator, which also is opera-
ted Class Bs . This method of modulation also offers operating con-
venience, permitting rapid frequency changing in the rofe instal-
iation. A high degree of feedback is utilized in the modulator

stages to minimize non-linear distortione

The transmitter has a harmonic distortion of about two per-
cent for eighty percent modulation at a medium modulation fre-
Qquency, increasing to aboub three percent for ninety percent modu~
latione The frequency response is in accordance with the require=
ments of radio proadcastings The deviations at the limiting fre~
quencies of 30 and 10,000 cycles are about 2 db with respect to

800 cytless

The percentage of stray-voltage modulation is about 0.1 per=
cent (literally 1 O/OO), corresponding to aboub -60 db, for equal
weighting of all componentse The percentage of hum modulation, when

frequency—weighted through a filteﬁ having an ear-response charac-

f'tefistié,‘is about 0.03 percent (1iterally 0.3 0/00) corresponding

T4o--70db
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Modern Line termination amplifiers and monitoring instal-
lations serve Lo amplify the modulation voltage delivered by the

radio studio and permit testing of the broadcast quality.

Tor the proteétion of transmitter installations comprehen-
sive safety equipment is provided, including current, voltage,
and temperature overload release mechanisms, The correct‘starting
and shut-down sequence is assured by interlocking circuits. By
means of modern ignitron tube protection devices the high voltage
is removed from the transmitter immediately in case of tube arcing,
that is, even before the stért of operation of the regular cur-

rent overload circuit breaker.

High-frequency transmittion line monitoring installations
with cut~out devices for blocking the transmitter in case the
maximum permissible mismatch is exceeded, serve fgr the prbtec-
tion of the transmission line. This equipment assures protection

of the installation even in case of un-monitored operation.

Air-cooling is provided for cooling the final amplifier
tubes for transmitbers with carrier powers from above 5 kilo=-
watts to about LO kilowatts. For transmitters with power outputs
above LO kilowatts either air-cooling or water-cooling installa-
tions can be used. High-power transmitters with output powers

above 100 kilowatts are generally operated with water-cooling.

The power supply equipment, which operates in complete si-
lence, is equipped with selenium rectifiers for the amplifier sta-
ges and with grid—qontrolled to oxidized-cathode rectifiers filled

wibh merﬁury—vapor‘for_the\plate4current supply of the final sta-

. ges. The tube filaments are heated by alternating current. Through
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appropriate filtering of the de voltages ‘and by ueing Scott fila=
ment transformers with phase displacement, & far-peaching reduc-

tion of the hum medulation 18 achieveds

Transmitter and power supply installations are seb up in a
self-contained type of construction, and are built into a series
of metal cabinets which are placed side by side; they are charac-

terized by uwniform panel construction and modern styling.

The remote operation and monitoring of Telefunken radio

transmitters 1s carried out from modern control consolese

The antenna installations in ‘the medium-wave region are
supplied in the form of self=supporting tubular or mast towerse
For operating wave lengths which are not excessively long half-wave
radiators are preferred to increase the field intensity of the
ground wave and to enlarge the service area which is free from fa-
dinge Omnidirectional and directionél beam antennas find appli-
catioﬁ in the short-wave region, the directional beam antennas
being constructed in the form of the well-known dipole arrays or

as rhombus antennase

The production progran for radio broadcasting installations
in the long—ﬁave, medium-wave and short~wave region comprises, in
part

1, Complete radio broadcasting transmitter installations
for the long-wave region from 150 to 300 kilocycles (2000 to 1000
meters), with carrier povers to about 500 kilowatis at the trans-
mitter output.

2, Complete radio broadcasting transmitter installations for

the medium-wave region from 525 to 1610 kilocycles (5713 o 18643

i
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meters) with carrier powers of 5, 20, L0, 100 and 150 kilowatts
‘at the fransmitter oubtpubs

3, Complete radio broadcasting transmitier installations
for the short-wave pegion from 5 to 25 megacycles (60 to 12 me-
ters), or from 3 to 20 megacycles (100 o 15 meters) with carrier
powers of 10, 20, Lo, 50, and 100 Kilowatts at the transmitter

outputs

2, VHF Radio Transmitters

For radio proadcasting in the vehefes regilon Telefunken has
developed a series of frequency_modulatad.very—high~frequency
radio transmitters which are in accordance with the most recent
developments‘of high-frequency techniques and which fulfill the
electrical and constructional standards seb up by the Rundfunktech-
nische Institub (Radio-Technical Tnstitute) (RTI)e These FM~VHEF
transmitters of most recent design -are characterized by excellent
broadcast quality, 1eees 1ow distortion factor, 2 minimum of noise
modulation and a frequency response satisfying the strictest de~
mands. The high frequency stability of these transmitters is
also to be noted; it was achieved through a series of circuit-de-
sign and constructional improvements in the master oscillator
stages. The simple construction, modern protection and monitoring

devices and the easy operation are also worth mentioninge

The frequency range of these transmitter installation com-
prises the v.h.fe radio broadcast band from 87.5 to 100 megacycles
(corresponding to 3. to 3 meters), provided by the Atlantic City

agreement. Within this frequency band the transmitters may be

tuned to any desired frequencye Ffequency changing can be carried

out in the shortest'time.
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Trequency modulaﬁion is achieved in the master oscillator
stage by means of a push~pull reactance tube arrangement, A fre-
quency deviation of * 75 kilocycles represents 100 percent modu
lation. A deviationd % 100 kilocycles can be attained by a cor-

responding increase in moduldtion voltage.

Transmitter installations are broken up into units with
output powers of 250 watts, 3 kilowatts, and 10 kilowatts, in ac~
cordance with the "add-on" construction principle. These output
power levels are in accordance with the RTI power classificationse
Fach of the units is housed in a separate metal cabinet. The ca-
binets used for this purpose are of uniform panel construction and

have modern stylinge.

BEach of the previously mentioned three power groups -- 250
watts, 3 kilowatts, and 10 kilowatts -- 18 equippéd with its seifu
contained power supplye The power supplies associated with the
250 watt and 3 kilowatt final stages are housed in the same cabi-
nets, while a separate cabinet is provided for the power supply of

the 10 kilowatt shage.

The matched-unit construction makes possible an orderly
stage-by-stage expansion of the transmitter installation, starting
with the master oscillator stage of 250 watts output; an additio-
nal stage brings the power output to 3 kilowatts, and further
additions can result in a power up to 10 kilowatts. This type of
construction, on the other hand, permits tempofary low-power ope-
ration of the complete 10 kilowatt installation, = For example, one

may operate with only 3 kilowaﬁts or 250 watts into the antenna,

for‘the‘purpose’of”overhauling the finél'stage of the 10 kilowatt

Declassified in Part - Sanitized Copy Approved for Release 2012/05/08 : CIA-RDP82-00039R000200100005-4 ‘&;‘
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transmitters For this purpose, the Tefs terminations of the three
power groups have been designed uniformly for connection to & ba=

lanced 60 ohm yransmission Line.

Bayond the mentioned power outputs it is possible to attein
a further increase in power up to 50 kilowattse For this latter
add~-on stage Telefunken supplies & 50 kilowatb VHT final stage

which is operated in conjunction with the 10 kilowatt final stage.

The 250 watt cabinet houses the master oscillator with the
associated frequency generators, stabilization and modulation cir=
cuits, as well as the subsequent frequency changing, frequency
multiplier, and the 100 and 250 watt final stages with their as-
sociated power supplies. This transmitter unit can be used se-
parately as @ 250 watt VHF transmitter, or else as & pre-ampli-
fier cabinet for larger installations with power outputs of 3,

10 and 50 kilowatlbs.

A 10 kilowabtt VHF transmitter is made up Oy connecting the
3 kilowatbt driver stage, which 1s housed with its power supply in
s double cabinel, to the adjoining 10 kilowatt final amplifier
stage. The final stage 18 housed in 2 single cabinet, while the
associated power supply is built into & double cabinet. The 10
kilowatt installation made up in this way from two single and two
double cabinets has an overall front length of Ly meters, & cabi-

' net height of 2 meters, and a cabinet depth of -about 0.8 meters.
This series further comprises:a'i kilowatt VHF transmitter instal-
1lation, which consists of 2 100 watt pre—amplifier cabinet, that
is, the regular pre-amplifier unit without ﬁﬁe 250 watt stage, and

a following 1. kilowatt final,powér amplifier stage. These ‘two con-

struction‘ﬁnits with thelir associated pbwer supplies are contained
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in one double cabinet.

Telefunken supplies v.h.f. antenna installations of ad-

vanced design for these very-high-frequency transmittars. Tor
example, antennas may take the form of six~fold U~type antennas or
of double-slot antennas, and are characterized by great vertical
beaming with the resultant power gain in the horizontal plane. Some
also show broad-band qualities, The appropriate matching devices

permit simultaneous operation of two to three VHF transmitters

from such an antenna array, making it possible to broadcast two

or three programs at the same time.

Trequency stability and modulation characteristics of the
FM-VHF transmitters:
Frequency Stability: 1 kilocycle for‘Eh—hour period

Frequency Deviation for 100%
Modulation: 75 kilocycles

Harmonic Distortion at 100%
Modulation: less than 1% between 100 and
15,000 cycles

Frequency Response without + 1. db between 100 and lS,OOO cycles
Pre~emphasis:

Interference Level
Stray Level: - 60 db

Noise Level: - 70 db
The production program comprises:

Complete radio broadcast transmitter installations for the
VHF region from 87.5 to 100 megacycles (3.4 to 3.0 meters) with
frequency-modulation and power outputs of 0.1, 0,25, 1, 3, 10,

and 50 kilowatts at the transmitter output.

Declassified in Part - Sanitized Copy Approved for Release 2012/05/08 : CIA-RDP82-00039R000200100005-4
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B.  COMMUNICATION TRANSMITTER INSTALLATIONS

Telefunken can SUpply complete transmitter installations
for the commercial radio communi.cation traffic, for press, wea-
ther service, etc. These installations include the associated
keying and modulation equipment, the required power supplies, cool~
ing and servicing equipment, as well as the appropriate antenna
installations. The installations conform to the most advanced
techniques of commercial long-distance radio traffic. Bspecially
noteworthy are the improvements incorporated for effecting rapid
and convenient frequency changing, which make it possible to shift
from one end to the other of the frequency band within a few mi-
nutes, even for the largest high-power transmitters. This guaran=

tees the greatest possible speed of radio communi.cations.

The production program comprises, in part:

1. Complete communi.cation trgnsmitter installations for
the very-long wave region (or very-low-Irequency region) from 1 to
30 kilocycles (20,000 to 10,000 meters) with transmitter output pow-
ers to 1000 kilowabls equivalent to 200 kilowatts of Eggiatqg
power, for telegraphy. (Aland F 1 frequency-shift keying ope-
ration)e

2, Complete communication transmitter installations for
the long-wave region from 75 to 150 kilocycles_(uooo to 20Mmeters)
with transmitter output powers of 30 to 60 kilowatts, for telegra-
phy or facsimile operation.

3, Complete communication transmitter installations for
the short-wave region from L.3 to o)y megacycles (70 to 12,5 me~
_ters) with transmitter oubput powers of 20 and LO kilowatts for

telegraphy and facsimile operation.

: —;15"- '
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le Complete communi.cation transmi.tier installations for

the shortwwave region from 5 to 30 megacycles (100 to 15 meters)
with transmitter output powers of 5, 20, and 4O kilowatts for te=
legraphy or facsimile, telephony and picture transmissions These
can be switched to AM or TM operation (narrow-band frequency modu-~
lotion with small frequency deviation), and are available in the
following emission types:
Amplitude Keying or Modulations
A1 (coWe telegraphy)
A 2 (tone telegraphy)
A 3 (telephony)
Al (picture gransnission)
Frequency Shift Keying or Frequéncy Modnlation
F 1 (frequency-shift-keying telegraphy)‘

F3 (frequency—modulated telephony)

These installations are equipped with built~in keying ap-
paratus, either for single or double direct-current local keying,
or for double direct-current or alternating-current remote keyinge
Provisions are made for relay- or electronic keying, hard or soft
keying, as desired. The keying and modulation equipment is fur-
ther complemented by a tone-frequency generator for A 2 operation,
modulation and line termination amplifiers for tone-modulated
telegraphy (MCW) - telephony and picture transmission. Special
fest instruments serve to monitor the input and output modula-
tion performance.

5, Complete communication transmitter installations for
the short-wave region from g to 2l megacycles (60 to 12.5‘meters)
for single sideband and double sideband operaﬁion (single sideband

modulation for multi-chamnel operation) and with transmitter output

- 16 -
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powers of 20 and L0 kilowatts for telegraphy and overseas tele=

phony‘
Co TELEVISION TRANSMITTER INSTALLATIONS

Complete television transmitter installations for the 100
megacycle band, containing video and frequency-modulated sound
transmitters, with output powers of 3, 5, and 20 kilowatts at the
transmitter output. Installations are also available for the 200

megacycle band with powers of 1.5 and 5 kilowatts at the trans-

mitter outpute
D, MARITIME TRANSMITTER INSTALLATIONS

The production program comprises, in part:
lo LO-Watt Medium~to-High Frequency Radio Phone Transmitter
S 109 GW 0,0L/1

Frequency Wave) Region: 1.6 to 3 megacycles (187 to 100

meters) |

This two-stage transmitter is equipped in the oscillator
stage with five control crystals, any one of which may be selec~-
ted; they are used for four traffic channels and the international
emergency frequency of the mobile maritime radio service, Fre-
quency stability conforms with the international agreement at
Atlantic Citye Continuous tuning is provided for alternate fre-
quency and emergency operation. For thié purpose the transmitter
can be switched to self-excitation, in which case any desired
frequency within the given frequency band may be selected, An-
tenna power is L0 watts without modulation: the range over water

is about .500 nautical miles or more, depending on antenna and

reception conditions. For normal speech a modulation percentage

=17 =
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of seventy-five percent can be attained, Bxcellent speech quality
is attained by means of a combined plate- and screen-grid modula=
tione The equipment incorporates a modern tube complement which
is restricted to two tube types. Power is supplied by means of a

transformer from the ship's 110~volt ac lines

2, 200-Watt Medium-Wave Telegraphy Transmitter

Frequency (Wave) Region: LO5 to 535 Kilocycles (7Ll to 561

meters)
This two-stage transmitter is intended for A 1 and A 2
operation and delivers an output power of 200 watts for A 1 peak
power, A pre-tuned reserve chamnel is provided for the interna-

tional call and emergency wave lengthe

3, 200-~Watt Shortwave Transnitter
Frequency (Wave) Region: Il to 30 megacycles (75 to 10 meters)
This two-stage 200-watt short-wave transmitter is intended
for A 1 and A 3 operation, and is equipped with six quartz crystals

in the oscillator stage, any one of which may be selected.

Declassified in Part - Sanitized Copy Approved for Release 2012/05/08 : CIA-RDP82-00039R000200100005-4
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II, RADTO TELEPHONE AND DIRECTIONAL RADTO RELAY

INSTALLATIONS
A, FM~VHF RADIO~TELEPHONE INSTALLATIONS

Telefunken has developed a modern frequency-modulated

Vehef radic-telephone installation for radio-telephony from mo-
bile stations within an area fifty kilometers in diameter, that
is, for telephony from land-based vehicles or coastal vessels,

as well as between éubscribers connected to the postal telephone
nete This installation finds application for police and fire de-
partments, customs service, industrial organizations, transporta-
tion, railroad ranging, for automobile telephones, and similar

services,

The traffic between a vehicle and a central station with
assoéiated fixed transmitter and receiver takes place in the form
of a two-way conversation, that is, as ordinary telephony. This
type operation requires a separate frequency for each of the two
traffic directions. The mobile transmitter and one or more fixed
receivers communicate on one wavelength; the fixed transmitter and
mobile receiver communicate on another wavelength, the mutual fre-

quency separation being about ten to fifteen percent.,

This FM-VHF radio-telephone installation, developed by
Telefunken according to the most modern design principles, is
operated in the frequency range from 70 to 78 megacyclés and

from 80 to 87.5 megacycles (i.e., the v,h.f. band at about L

meters), provided for ‘this bufpose by the Atlantic City agree-

ment. The frequency range“frpm‘YO‘t§ 78fﬁegacycles is intended

for cmmnunicaﬁibpsjbébﬁéén theréHicular;tranSmitter.éndfthe
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fixed receiver, while the frequencies from 80 to 87.5 megacycles
sepve for communications between the fixed transmitter and moblle
recelver, Within'thesé frequency regions, different bandsare as-
signed to the various services, and, in turn, within these bands
fixed frequency palrs are assigned, Transmitter and receiver are
erystal-controlled, both in the fixed station and in the mobile
installation., Simple switching provides either an operating or
an alternate frequency; the maximm separation between these two
frequencies may not be more than 300 kilecycles without cireuit
re-tuninge. Traffic generally takes place in the manner of one
central station communicating through the fixed transmitter and
receiver with several vehicles on one of the two frequency pairs
(operating or alternate frequency). In the event that several
radio nets are formed within a city for various vehicular groups,
such as traffic, accident and police emergency squads, it is re-
quired to maintain channel separations of 150 kilocycles between

the various partial nets in order to avoid interferences

Special 160 megacycle installations will soon become avail-
able in addition to the standard-type installations which are
operated in the frequency region around 80 megacycles. Telefunken
VHF-radio~-telephone installations utilize frequency modulation

for increased freedom from noise and electrical interference.

The fixed transmitter and one or more fixed receivers are
connected via telephone lines to the central station, which serves
for long~distance service and monitoring, as well as transition
point to the regular ﬁire telephone net and vice versa. In other

words, the radio connection can be éwitchéd through to the tele~

" phone line netiork,or the telephone line connection can be hooked

Lol
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to the wireless link. Furthermore, the central station permits
traffic between the vehicles by operating a simple switch, if 1t
is desired; for example, to utllize one of the moblle stations as
a net control station.

The following types of operation. exist:

le Traffic between vehicle and central station,

2. Traffic between vehicles,
3. Traffic between a vehicle and a telephone subscriber,
liy Conference call: vehicle - central station - telephone
subscriber,
The production program comprises, in part:

1le 100 Watt FM-VHF Installations

consisting of:
Fixed 100-watt transmitter installation with two pre-set
crystal-controlled frequencies in the frequency (wave)
region of 80 to 87.5 megacycles (3.75 to 3.L2 meters),
Type of Modulation: M
Transmitter Power Output: 100 watts
Frequency Deviation: #* 17.5 kilocycles
Power Line: 220 volts, 50 cycles ac
Built~in remote control and monitoring equipmenf.

Fixed Receiver Instdl lation
10-tube superheterodyne receiver with crystal-controlled
local oscillator, two pre-seb frequencies in the frequenéy
(wave) region of 70 to 78 megacycles (Le29 to 3.85 meters)
Sensitivity: 10 k T |
Power Line: 220 volts, 50 cycles ac

Central. Station

for modulation of the fixed transmitter and monitoring of
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the fixed receiver, remote control and supervision of the
fixed installations, as well as for relaying from and to
the telephone net; includes built-in interval tone and
call-up equipment
Vehicular Installation
consisting of a 10-watt transmitter, a 10-tube superhetero-
dyne receiver, control box, hand microphone, loudspeaker
and common power supply for transmitter and receiver, in-
cluding a special antenna with switch, Operation is from
a 12-volt, 75 ampere hour storage battery,

Special Test Instruments
such as modulation meters, power output meters, etc., as
needed for maintenance and repair,

2, 10-Watt FM~-VHT Installations

consisting of
Fixed 10-watt transmitter installation;
frequency (wave) region as in (1)
Fixed receiver installation;
10-tube superheterodyne receiver; frequency (wave) region
as listed in (1).

Central station for minimum traffic.

Vehicular installation as in (1),

Special test instruments

as in (1),
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B. FM~VHF REMOTE PICKUP INSTALLATIONS

Wireless remote plckups have become increasingly popuwler
for radio broadcast reporting, replacing the microphone tied to
a cable with its 1imited radius of action, In remote wireless
pickups the radio reporter carries with him a portable transmitter,
which enables him to conduct the broadcast in a considerably more
lively and realistic mannere Teiefunken has developed the new
frequency-modulated vohefe remote-pickup installation npeleport”
for this purpose, as well as for other services requiring the use
of one~way radio communicaﬁion over a range of several kilometers
(i.ee5 for polices fire depariments, border customs service, etco)e
The installation consists of a portable transmitter and a receiver

for intercepting this transmittere

The portable remote pickup transmitter, which 1s operated
from dry batteries, features minimum dimensions and is equipped

with a high-quality microphones

The remote pickup receiver, which serves to pick up the emis-
sions of the portable transmitter, is a suitcase~type instrument,
and may be operated from the power line or from dry batteries. The
output of this receiver may be recorded. by a tape recorder, or can
be directly transferred to the radio trensmitter via & transmission

1linse

The installation 1is operated in the Vehefe band between 70
and 80 megacyclese Two frequency channels within -this band are pro-
vided for transmitter and receiver. If there is interference on

one frequency, it is possible to change to another frequency by

simple re-tuning.

5
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Fraquency modulation makes possible improved broadcast
quality and increased freedom from static and inberference.
The "Teleport" installation meets the quality requirements of
radio broadcast operation and is characterized by low distor-

tion, a broad audio passband, as well as a high-signal-to-noise

ratios

The service range between transmitter and receiver generally
is several kilometers., The range is smaller for broadcasts from
buildings or under unfavorable terrain conditions, but it is not

less than 500 meters in the most unfavorable case.

The FM-VHF Remote Pickup Installation "Teleport!

consists of:

An FM-VHF Transmitter
in portable form, containing a frequency-modulated oscil-
lator, and two fixed pre-set transmitter channels; the
radiated r.f, power is about 0.5 watt. A quarter-wave
antenna rod of about one meter length can be attached, A
Condenser microphone is built in.
Frequency Response: t 5 db from LO to 6,000 cycles
Distortion: less than 1 percent
Power Supply: Mikrodyn (Microdyne) batteries
Weight of Transmitter: 1 kilogram
Weight of Associated Battery Box: 2 kilograms
Transmitter and battery box are carried by means of shoulder
strapse

FM-VHF Receiver
a 12-tube superheterodyne receiver with 10 tuned circuits

for fixed and portable use.

N
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5
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Sensitivity: about 10 k T

Iine Output: 155 volts into 100 ohms

Built-in Monitor Speaker: 1 watt audio output

Frequency Response: * 2 db between 4O and 8,000 cycles
Distortiont less than 2 percent

Hum level: wmore than SO‘db down

Power Supply: ac line o% battery operation

The "Teleport" installations are also supplied as special

models for the 160 megacycle band., This "Teleport II" also pro-

vides for two-way communications.
C. VHF AND MICROWAVE RADIO RELAY LINKS

The present level of the vohef and microwave technique per-
mits the use of radio relay links which are not inferior to wire
nets with respect to economy, operating stability, and reproduc-
tion quality. Consequently, these radio relays may be successfully
integrated into the long-distance communication lines in place of
open-wire lines or cable networks. Almost any desired distance
can be bridged by switching in an optional number of relay sta~-
tions. By taking over carrier-frequency techniques or using spe-
cial pulse-time modulation systems, maximum exploitation of the

radio links is made possible and economical operation is assured.

These radio relay links can be utilized in -commercial com-
muniéations to supplement the available cable network, in case
special events make it imposéible to supply the large demands for
lines by the existing wire and cable networks. Furthermore, radio
relay links ére used successfully in regions without cable or wire
services,‘or where unfav§rabie terrain conditions make it difficult

‘to lay wire liness In this case radid techniques offer considerable.

- 25 -
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advantages, inagmuch as a vohefs or microwave link is compara~

tively quickly erecteds

VHF and microwave relays may further be used in radio
broadcast service as modulation links between radio studio and
transmitber, in case modulation telephone lines are not available,
or are of inadequate quality. FM-~VHF or microwave radio relay
links are menufactured for these applications, and meet the re-
quirements of high-quality radio broadcasting service with res-
pect to frequency response, distortion, and noise level. Tele-
vigion is an additional field of application for radio relay
1inks, Microwave links are now used in preference to coaxial

cables for transmitting the video carrier frequency between

studio and transmitter, or between various transmitters of a

networke

Multi-channel radio relay links are steadily increasing
in importance and are taken into account in the planning of new
communication nets, or as replacement for coaxial cables and mo=
dulation (telephone) lines in radio and television broadcastinge
In this way fields of application are opened up to radio tech~
niques which were heretofore reserved to transmission line tech-

niquese

Radio relay links have proven their worth during the last
decade in the European communications network. During the last
war radio relay links were operated over distances of several
thousand kilometers, For example, radio telephone and teletype
service was carried on over microwave radio relay links between

Norway and Italy and Greece, and temporarily also to the Black

- 26 -
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Sea, In some regions of Europe, microwave radio relay links offer

the only telephone service.

These microwave radio links were operated almost exclusively
with Telefunken equipment, namely the well-known "Michael!" and "Ru~
dolf" devices, whose development began in 1937, At the present
time these installations are still used by the German Mail Service,
and they are integrated into the regular long-~distance telephone
net, The present-day microwave network of the German Mail Serv=
ice includes a connection from the North Sea to the Alps, among

others.

Based on these many years of experience; and taking into
account the most recent results of domestic and foreign research,
Telefunken has developed short and long-distance links, as well as
a pulse-time modulated installation,

The production program includes, in part:

1, FM~VHF Short-Distance Links for Radio Broadcasting and Commer-

cial Multi-Channel Communications.

Frequency (wave) Region: 155 to 175 megacycles (l.Sh to 1.71 m)
Transmitter Power: 100 watts
Type of Modulation: Frequency Modulation
Frequency Deviation: + 75 kilocycles or % 500 kilocycles
can be switched in
a, Radio broadcast transmission:
% 75 kilocycles maximum
be Commercial communications: * 500

kilocycles maximum

Audio Range: a, Radio broadcast - 30 to 15,000

cycles
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b. Commercial communications?
wp to 12 telephone channels -
300 to 60,000 cycles
up to 2l telephone channels -
300 to 120,000 cycles
Receiver: a, for 75 kilocycies fraquency
deviation
be for 500 kilocycles frequency
deviation
Distortion: 1less than 0,5 percent second and
third harmonic at full frequency
deviation (modulation)
2, M-V Long~Distance Links fqgwggmmercial Mult}:gggggglﬂggmgggé:
cations
Frequency (wave) Reglon: L1 to 68 megacycles (7.3 to L.l meters)
Tpansmitter Power: 1 kilowatt
Type of Modulations Frequency Modulation
Frequency Deviations: + 500 kilocycles mad.mun
Audio Range: 300 to 60,000 cycles for 12 tele-
phone channels maxdimum
Distortion: less than 0,5 percent second and
third harmonic for full deviation
(modulation)
Antenna systems for Vehefe short and long-distance links
are in the form of dipole arrays (Telefunken Christmas tree anten-
nas) and contain 12 or 20 dipole elements, arranged in 3 or 5 roWs,

respectivelys of L adjacent dipole elements each; the elements are

either single-wire types: or brqad—band multi-wire (Reusen) typese

0
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Special transmitter and peceiver isolation filters have been
developed for dual operation of the anbenna arrays, that is, for
common operation of two receivers or two transmitters on & single
antenna systems
3, Microwave Radio Relay Iggﬁgglation "Tga 22" witbggggig:gime Mo=

The new microwave radio relay link "lda 22" is operated in
the 1,700 ~ 2,300 megacycle frequency reglon, provided for this
purpose by the Atlantic City agreement and permits the simulta-
neous transmission of twenty~two telephone conversationse. A fur-
ther audio channel is reserved for official traffice Telephone
quality meets the CCIF requirements; the audio passband of each
channel extends from 300 to 3,400 cyclese In contrast to pre-
vious microwave systems, which utilized frequency modulation, the
new microwave ipstallation "lda 20m provides for pulse-time mo-
dulation. In this method multiplexing is achieved through time
separation of the individual operating channels, thus eliminating
the carrier-frequency equipment required for frequency-channel
multiplexinge Special electronic circuits ar#provided for changing

the audio-frequency conversations into phase (time) modulated forme

The transmission system with a time-multiplexed'sum channel
does not require demodulation abt the relay stations; that is, the
received pulse series does not have to be re~converted into the
audio~frequency region. This eliminates non—linéar distortion and
avoids the deterioration of transmission quality in long links
with several serieseconnected relay stationse The receiver of ‘the
relay station simply detects the Tefe carrief. The resulting time-
modulation pﬁlses are used to key the rélay fransmitter, after they

haﬁg'undepgone»re—shaping and ampiification. Time~sepafation of

1:‘,"""’;.2,9;“""
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the channels has the further advantage, that non-linear digm

tortion at the terminal stations cannot result in over=modulatione

Technicel Characteristics of the "Ida 22" Installation

Frequency (wave) Region: 1,700 to 2,300 megacycles (1747 to

13 centimeters)
Tuning Range: about * 5 percent
(Transmitter and Receiver)
Transmitter Powers: 50 watts peak pulse power
Type of Modulation: Pulse Time Modulation
Transmission Channels: 22 operating channels
1 service (official) channel
Receiver: Superheterodyne receiver with auto-
matic search and fine-tuning
equipment

Antenna Radiator: Horn antenna with parabolic reflector

L .
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ITT. COMMERCTIAL RECEIVERS

A number of special receivers have been designed by Tele-
funken for commercial radio communications and radic monitoring
of the Mail Service, for use in radio reception by radio broade
casting companies, as well as for press, stock reports, traffic,
weather, police and similar applications. 'The development, construc-
tion and manufacture of these receivers is based on Telefunken's
long experience in the manufacture of radio communication equip~
ment, and takes into account all progress achieved in recent
years in this fields The receivers are equipped with all new
features of the latest reception techniques, and are characterized

by reliability and high efficiency.

The following gives a short survey of applications and

technical data for commercial receiver%manufactured by Telefunken,

The equipment listed in this tabulation may be classified essen~
tiaily into three groups:
le Receivers for commercial radio communications'(search and ser-
vice receivers, test receivers for radio monitoring)
2. Receivers for radio broadcasting companies (network relay recei-
vers and receivers for monitoring transmission quality).
3es Press receivers
In addition Telefunken can supply special FM-VHF receivérs
for radio public~address installations, i.e., for police and
ranging, as well as receivers for FM-VHF remote-pickup installa-
tions and FM-VHF radio relay links. These receivers are listed

under II,

Receivers for radio direction finding are treated in Section IV,

- 3L~
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A, SERVICE AND SEARCH RECELVERS TOR COMMERCIAL RADIO COMMUNICATIONS

1, Allwave Receiver 103 Aw/l

Frequency (wave) region: 103 kilocycles to 30 megacycles
(2910 to 10 meters)
Types of Operation: Al, A2, A3
This modern all-wave receiver has been developed for use in

medivm-power fixed stations or aboard shipso‘ As ship's receiver,
the instrument permits two-way traffic on adjacent fréquency chan-
nels, even under unfavorable interference conditions, that is, for
directly adjacent transmitter and receiver antennas.

Circuit: 9~tube superheterodyne receiver with three r.fe cir-
cuits and eleven i.f. stages; bandwidth control in the
iefs portiona

Image Selectivity
Band It 1:10,000
Band VII: 1:10 to 1:150

Overall selectivity for 9 kilocycles detuning:

Bandwidth * 7 kilocycles: greater than 1:13
Bandwidth * 0.5 kilocycles: greater than 1:1000

Sensitivity:

2 4o 8 microvolts for 5 volts output into LOOO-chm load
Signal~to~-noise ratio: 3:i

Modern Pico-U tube complement

Built~in monitor loudspeaker

Power Supply: 110/220 volts, ac-dc

2. Shortwave Search Receiver E 10l/Kw/1

Frequency (wave) region: 1 to 30 megacycles (300 to 10 meters)

Types of Operation: A1, A2,A43
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Thie modern high~quality receiver for radio monitoring and
commercial radio traffic is equipped with all features of recent
commercial receiver techniques. It is used primarily as opera-
tional receiver in large land or ship stations and as search re-
ceiver in fixed high-power stations, The over-all receiving
range of the instrument is divided into 17 bands. The reception
principle utilized assures highest stability and satisfactory
band spread. A crystal-controlled local oscillator and tunable
first i.f, stage is provided.

Circuit:
13 tube double-superheterodyne receiver with 3 radio-fre-
quency circuits, crystal controlled local oscillator
tunable first 1.f, with four tuned circuits, frequency
changing to a second fixed intermediate frequency with
quartz crystal and 3 double-tuned filters.
Bandwidth in the second i.f. portion is continuously
variable between £ 0,5 and * 6 kilocycles,
Built-in crystal calibration oscillator,
Modern Pico~E tube complement.,

Image Selectivity for 9 Kilocycles Detuning:
Bandwidths * 6 kilocycles: 1:1000

Sensitivity: 10 k T

Tuning accuracy and calibration,
Length of frequency dial 400 millimeters, 2,5 respectively
5 kilocycles/millimeters

Power Supply: 110/220 volts ac

3e Medium and Long Wave Search Receiver E 108/LW/1

Frequency (wave) Region: 9 to L100 kilocycles (33,400 to

73 meters)
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Types of Operation: AL, A2, A3,
The medium and long-wave search receiver is also intended
as test receiver and for commercial radio press service.
i« Clreult:

13 tube superhetercdyne receiver with image-frequency
filter (ILw), resp. four radio-frequency stages (Mw),
crystal filter and four double~tuned band filters in
the i.f. portion,
Bandwidth in the i.f. portion is continuously variable
between * 0,5 and % 6 kiiocycles.
Built-in crystal calibration oscillator.
Modern Pico—E’tube complement.

Image Selectivity: greater than 1:10,000 over the whole range.

Adjacent Channel Selectivity for 9 kilocycles detunin

gt
For wide-band operation of * 6 kilocycles: 1:1,000
Sensitivity: 10 k T
Tuning and calibration accuracy:
Dial lengths L0O millimeters, 650 cycles to 3.5 kilocycle
millimeterss
Over-all reception range is divided up into 5 bands,

Power Supply: 110/220 volts ac

L, High Power Station Receiver for Fixed Services

High power station receivers are supplied for overseas ra-
dio traffic between fixed points, that is, for large receiving sta-

tions of the commercial radio communications service. The recei-

vers can be supplied for single side band multi-channel telephone

diversity receiving installations. The main component of these
installations is two short wave receivers, type & th/Kw/l,‘which

are equipped for the service with automatic frequency control.

Soale
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Adaptors for triple superheterodyning, chammel separation and fre-
quency fine tuning, automatic release for diversity operation, as
well as the required test and monitoring installations complete the
technical equipment of these modern receiving installations, which

are constructed by the DIN standard method,

B« MONITOR AND NETWORK RELAY RECEIVERS FOR RADTO BROADCASTING COMPANIES

1s Radio Broadcast Monitor Receiver 9 H 99 Wu

Frequency (wave) region: (590 to 185 meters)., 510 to 1620

3645 to 101 megacycles (3.L7 to 2.97

meters)
This special instrument was created for the monitoring of
the transmission quality of radio broadcast transmissions in the
medium wave and VHF region; it is equipped with a 10-watt woofer-

tweeter loudspeaker combination, which permits monitoring of high-

1
i
i
i
{
bl
]
]

quality transmissions,
Circuit:
9 tube superheterodyne receiver
FM-VHF: 2 r.f, stages, 6, i.f, stages

Medium wave: 2, v,f, stages, U, i,.f, stages with conti-

nuously variable bandwidth
Built-in 10~watt woofer-tweeter loudspeaker combination
Audio quality:
Radiated frequency band L0 +o 12,000 cycles within * I db
Power Supply: 110/125/150/220/210 volt ac

2. Radio Broadcast Network Relay Receiver Ball. E-1,

Frequency (wave) regions: 150 to Loo kilocycies (2,000 to 750

meters)
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510 to 1620 kilocycles (590 to
185 meters)

6 to 13 megacycles (50 to 23 meters)
12,5 to 25 megacycles (2l to 12

meters)

This instrument is designed for radio broadcast network
relay reception of radio broadcast companies. In this method of
reception the emission of a transmitter is received with a radio
roceiver and is relayed as modulation to another transmitters
Tnasmuch as the network relay receiver in this case replaces the
modulation transmission line guality of such receivers must meet
very high requirements, Radio network relay receiver ball E-1 has
correspondingly high %uality transmission characteristics, Built-
in instruments serve to indicate field intensity and volume level
at the transmission line termination.

Circuit:
12 to superheterodyne receiver with 3 radio~frequency

stages (variable bandwidths for medium and long waves)

and 6 i.f, stages (3 filters with continuously variable
bandwidths)

Transmission line termination:

L. volts into a 600-ohm load, source impedgance 30 ohmse

Loudspeaker outputs
% vyolts into a 5-ohm load (5 watt)
Audio quality:
Frequency response: * 1 db between 30 and 15,000 cycles
Distortion: Less than 2% for li volts into 600 ohms
Hum Level: More than 60 db dowm

Power Supply: 220 volts ac

- 36 -
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Radio Broadcast FM-VHF Net Work Relay Recelver EB/UK/3/Le

Frequency (wave) region: 87 to 100 megacycles (3.5 to 3 meters)
This network relay receiver which is intended for the recep-

tion of frequency modulators VHF radio transmitter, is characterized
by high pre-selection and selectivity as well as by outstanding
audio quality. The receiver is increasingly used for network relay
links of the VHF radio networks for the transmission of programs
from station to station, Built-in test instruments permit moni-
toring the field intensity, frequency deviation, and frequency
separation of the transmitier being received The receiver may
be used as a VHF calibration receiver. The receiver may be used

as ‘table instrument or as a DIN standard receiver.
Circuits: ’
16-tube double-superheterodyne receiver with three radio-
frequency circuits and 11 i.f. stages. Double fre-

quency conversion, crystal-controlled second oscillator

Image Selectivity:

1st 1.f: larger than 1:5000

ond 1.f: larger than 1:50,000
Adjacent Chamnel Selectivity for 800 kilocycles detuning:
1:100,000
Sensitivity;» 6T

Line Output: 1.55 vpit for loading 300 ohmsjsource resis-

tanés‘SO ohms

Voice CoilvOﬁtput:'l;S watt, 15 ohms impedance

Audio quélity at ilhe‘outﬁutﬁ
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Hum Level: more than 60 db down
Power Source: 220 volbs ac

Network Reception Installation with two EB/UK 3/1

A special automatic switching device has been developed
for the v.hef.-network relay peceiver which is operated in con=
junction with two such receivers, Tor example, if receiver I
should fail, the carrier received by this unit is automatically
switched to receiver Il. Both network relay recelvers, the
automatic switching device and the monitor loudspeaker are built
into DIN standard racks, forming in this way a complete FM-VHF

receiving installation.
C. PRESS RECELVERS

1, Press Facsimile Receiver E 11-1/L8

Frequency (wave) region: one fixed frequency within range
from LO to 150 kilocycles (7500 to
2000 meters)

This four-stage four-tube tuned radio-frequency receiver
was produced for the reception of facsimile transmissions dis=
tributed via radio by the press agencies, GConbtinuous tuhing has
been intentionally sacrificed in the interest of maximum eCcoNoNly s
The receiver is pre-tuned to the desired operating frequency;
frequency changing is achieved by exchanging @ plug-in tuning
capacitor assemblye

Circuit: '

Li-tube, li-stage Lorefs receiver with four pre-tuned refe

circuitse

Dirsct—currant output for facsimile printer

.

Seleqtiﬁity' or.5 percent detuning;‘lzlooo
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Power Source: 220 volit de 11.0/150/220 volts ac

9, Press Facsimile Receiver EPH/L/2

Frequency (wave) Region: LO to 160 kilocycles (7500 to
1875 meters)
This special receiver, also intended for facsimile recep-

tion, is based on the superheterodyne principle and is equipped

with continuous tuning, as well as effective automatic regulations

The receiver circuit makes possible adequate facsimile reception,
even for strong local and atmospheric disturbances.
Circuit:
S-tube superheterodyne receiver with one tuned r.f. stage
and four i.f. stages. Direct-current output for facsimile
printer
Selectivity for 5 percent detuning: greater than 1:1000
Sensitivity: 10 microvolts
Power Source: 220 volts de or ac

3, Shortwave Press Receiver EP/K/1

Frequency (wave) Region: 6 to 18 megacycles (50 to 1646 meters)

Types of Operation: A 1, A2, A3

This receiver is intended rimarily for press rece tione
1 b P
Circuits

10~-tube superheterodyne receiver with two r.f. stages and

six i.f. stages., Built-in monitor loudspeakers

Power Source: 220 volts ac

i kit
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IV, DIRECTION FINDING INSTALLATTONS

Based on its long experience in the manufacture of por-

table, mobile, and fixed direction-finding installations for air

and seﬁnavigation, which have proven outstanding in all contin-

ents, Telefunken has developed new Adcock direction finders and
crossed-loop goniometer direction-finding installationse

1., Goniometer Direction Finder "Telegon!

Frequency (wave) Region:
196 to 3530 kilocycles (1530 to 85 meters) in four bands, or
21l to 535 kilocycles (1L0O to 560 meters)in a single band
Types of Operation: A 1, A 2, A 3 broadcast recepbion and
direction finding
Primarily intended for fishing boats, coastal and ocean ship-
ping, but also usable as coast or land station, this installation
is characterized by a high bearing sensitivity. The direction-
finding receiver is a superheterodyne unit with high‘image and
adjacent channel selectivity, variable i.f. bandwidth and affords
a tuning and calibration accuracy, which - by utilization of a
large circular dial with friction drive - meets all demands of
commercial traffic. The receiver is equipped with a built-in
direction-finding adapter with a special iron-goniometer and a
large bearing (aximuth)dial, Quadrantal direction-finding errors

(deviations) can be compensated electrically.

A built-~in checking device permits spot performance tests
of the overall system with antenna, thus making possible rapid
trouble-shooting. A simple switch makes possible a rapid transi-
tion from direction finding to radio reception; and vice versas
In accordance with its application, the entire direction-finding

- Lo -
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installation is sea-water prosfed.

Receiver:
é-tube superheterodyne receiver
Built-in direction~finding adapter with (soft) iron
goniometer, direction-finding sense switch and [deblur-
ring) null-regulatore Receiver unit with r.fe pre-am-
plifier, mixer stage, two i.f. stages, diode detector,
audio output stage, and beat-frequency oscillator (for
c.W. reception)
Modern Pico-E tube complement
Bandwidth switching in the i.f. circuit in four ranges:
£ 0,5 kilocycles to * T kilécycles
Broad-band tuning for sea distress traffic: * 1245
kilocycles

Antenna System:

Fixed crossed loop, consisting of two single of 1.2 meter
diameter each, which aré mounted at right angles to each others
The loops are supported by a heavy pole. The auxiliary (sensing)
antenna is ordinarily symmetrically arranged in the crossed;loop
system. Two wire antenna lead-ins, balanced to ground, run from
the loops bo fhe receiver, while a single-wire lead-in is used
for the sensing sntemna. Special cables with fixed shielding are
used for these connecting lines, which can be up to eight meters
in lengthe

Direction-finding Performance:
Al (cw) transmittefs are d-fed with a mihimum null width
of about £ 0.5 fof a field intehsiﬁy of 30 microvolts per meters

Power Supply:

“ 2h-vblt baﬁpery._ﬂ(Thé‘p}ahe voltége'is generated through

i
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a separate vibrator ac sSuppLy with tube rectifiar.)
Emergency operation from a storags battery and 120-volb
B-battery is providad.
2, Adcock Dlrectwn Tinding Tnstallations
2. %t-Wave H-Adcock MLtioxm Finder l‘zpwi__ug/_}_é_
(fixed or mobile) ;
Trequency (wave) Region: 7.9 to 30 megacycles (38 10.10 meters)
This instellation makes possible accurate airection-finding
which 18 1largely independent of the type of polarization and the
angle of elevatione It is equipped with an antennd arra‘y/consis—
ting of six dipoles that is designed to avoid local antenna re-
flections and the attendant decrease of bearing accuracye Very
accurate pearings are attained, even withoub using the minimum
mullwidth sharpening, because of the inherently small null width
of the equipment. The tobal system bearlng error 18 about 065
degree on the shortwave end of the frequency range, 1480y 80
about 30 megacycless Because of the type of antenna array used,

no inherent null errors occur'e
)

The direction-finding operator's house 18 designed to elimi-
nate peflections on the antenna systems
Dix‘ection-‘*?inding Performance: 1 degree for 6 to 15 micro-
volts/ meter (A 1 operation)
The dir‘ection—finding house and antenna system of the mobile
version can be 1oaded into & truék and trailere
b, Shortwave U y-Adcock DI Dlrectlggjlnder Type U ] 38/100
(flxed or mobile)
Frequency (wave) Reglon. 3. to 7.9 megacycles (100 to 38 meters)

The anbenna syétem ‘of this U-Adcock installation consists of

sixz masts of B rheters length, each, which are ex_'ected as a sextagon

T
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in base clrcle of 12 meters diameter.

These antenna masts are mounted on disc-type insulators
and are held by guy wires. The construction and dimensions of
the antenna system are such that only small gystem errors occur
at the short-wave end of the frequency range.

D-F Performance: 1 degree for 4 to 8 microvolts/meter (A 1)

c. VHF Rotatable Adcock Direction Finder Type HD 1/10

(vehicular version)
Trequency (wave) Region: 30 to 300 megacycles (10 to 1 meters)
The VHF Robatable Adcock Direction Finder Type HD 1/10,
which has been developed especially for vehicular services, per-

mits bearings on both horizontally and vertically polarized waves.

The receiving range is divided into four bands, The d-f
receiver is equipped with AM-FM switchover.
Antenna System:

Vertical pole with two LS degree crossed extension ele-
ments. These dipole extension elements are exchangeable
to permit selection of the optimum antenna system for each
frequency band. Bearings on 180 degree horizontally
polarized waves can be made within the direction-finding
range (wavelength from 10 to 1.78 meters) by changing
the pasition of the dipole elements.

Direction-Finding Performance:
* 5 degrees for 20 to L0 microvolts/meter (A 1 operation).
Direction~finding performance‘varies somewhat for the

véridus‘frequency bands, and is— in part = better than

stated above., The listed value also éppliés for hori-

zontal polarization.
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yjnggﬁﬁﬁgTORS AND GENERATOR INSTAI@&EIONS FOR_HIGH FREQUENCY HEATING

b iibeshdeute St e orrmmeme R AT

e application of high-frequency heating enables more 8co-
nomical fabrication methods in many industrial fields and.often
permits an improvement in quality of the manufactured productse
Since The more efficient execution of 1abor processes is nowadays
of primary interest, high-frequency heating is gaining an in-

creasingly prominent place in industrial fabrication processes.

Inductive high-frequency heating finds application in the
neating of metallic work materials and is used for surface-harden-

ing of machine parts, final heabing of metals in vacuum for de-

gassing, melting, sintering, welding, ‘tempering, etc, In this

mebhod the heating energy 1s transferred Lo the work piece by
means of a coil through which radio=frequency currents are made

to flow.

Capacitive or dielectric heating is used for uniform heating

of non-conductors, such as plastics, wood, rubber, ceramic mater-

ials, glass, etc, Dielectric heating is based on the effect of an

elsctric field on the material to be heated; the material is in-

serted between the plates of a high-voltage capacitore Capaci-
tive heating of dielectric materials has a decisive advantage in
some fabrication processes in that the heat does nob have to be
conducted to the maverial from the outside which generates a

heat potential but heating is generated und formly within the

S

work piecea Dielectric'heating finds applicatidn in synthetic

industries for pre-heating of materials to e molded, for welding

of plastic materials, the manufacture of layer-type insulating

materials;tfurthermore in wood worling for drying and gluing, in

- U5 -
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the tire industry for vulecanization, in the food industries for
sterilization and curing of cereals and other food products, and
in the pharmaceutical industry for drying of sensitive materials,

etc,

Telefunken has developed & number of modern tube generators
and tube generator installations for both high~frequency heating
methods, i.e., for inductive and dielectric heatinge

1, High-Frequency Generabors with Output up to 7 Kilowatts

a, High-Frequency Generator HFG 100/kw 1.5/2 for dielectric
heabing
High-frequency power output 1.5 kilowatts
Operating frequency 18-20 megacycles
Power Source 220 volts,; 50 cycles ac
b, High-Frequency Generator HFG 100/kw 1.5/3 for dielectric
heating with work space and asymmetrical Tefs output
High~Frequency Power Output 1.5 kilowatts
Operating Frequency: 18-20 megacycles
Power Source 220 volts, 50 cycles ac
c. High-Frequency Generator HFG 100/kw 1e5/L for dielectric
heating, with two work place connections
High-Frequency Power Output 1.5 kilowatts
Operating Frequency 18j20 megacycles
Power Source 220 Qolts, 50 cycles ac
d. High-Frequency Generator HFG 100/kv 1.5/5 for dielectric
_heating, with four work place connections
High-Frequency Power Output . 1.5 kilowatis
Operating Frequenéy k 18-20 megacycles

Power Source : 220 volts, 50 cycles ac

R R R R
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s, High-Frequency Generator HFG 10L/¥kw b/l for dielectric

heating
High-Frequency Power Output b kilowatbts
Operating Frequency 15=20 megacycles
Power Source 3 phase, 380 volts,
50 cycles
£, High-Trequency Generator HFG 101/Mw 1.5/2 for inductive
heating
High-Frequency Power Output 1.5 kilowatts
Operating Frequency 1150 kilocycles
Power Source 220 volb, 50 cycles ac
ge High-Frequency Generator HFG 105/Ma for inductive heating
High-Trequency Power Output 7 kilowatts
Operating Frequency ‘ 150 kilocycles
Power Source three phase, 380 volts,
50 cycles

2, High-Frequency Generator Installations with Outputs above 1

a. Generator installations for dielectric heating with outputs
of 15, 30, and 60 kilowatts and operating frequencies of
about 20 megacycles; also units with power outputs of 18,
35, 70 and 1140 kilowatts with operating frequencies of
about 5 megacycles. for comnection to three-phase 380
volbs, 50-cycle supplies.

Cenerator Installations for inductive heating with power
outputs of 20, 35, 70, 1LO and 200 kilowatts with opera-
‘ting frequencies of aboub 150 kilocycles for connection

to three-phase, 380 voly, 50-cycle supplies.
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VI, TEST AND MONITORING EQUIPMENT

Ao LINE (TERMINATION) AMPLIFTERS AND MONITORING INSTALLATTIONS

Telefunken has brought out a new radic transmitter test
set for complete testing of the reproduction quality of radio
broadeast transmitters., The installation comprises a high-qual-
ity line (termination) amplifier at the transmitter end of the
modulation (telephone) line and a series of additional monitor=-
ing devices. The monitor portion of the installation permits
rapid performance of the operating quality checks required in
broadcast stations including continuous visual modula tion indi-
cation, as well as continuous monitoring of broadcast sound qua~-
lity. This central monitoring of the operating condition enables
the operatiﬁg personnel to perforin quick trouble-shooting in case
equipment failure should be experienced. The following tests and
measurements may be carried out:

1o Measurements of Modulation percentage

with simultaneocus indication of the effective and peak mo-
dulation percentage

2. Display of the Dynamic Modulation Characteristic

3. Output Level Measurements

in the audio range, utilizing a built~-in voltmeter, a cali~
brated vacuum tube voltmeter with r-m-s indicator; test
ranges from five millivolts to fifteen volts.

lie Determination of Noise Modulation

ae Control through measurement of total noise voltage with
equal weighting of all interfering components.,

b. Determination of the subjective interference effect by
means of ﬁoise level measurements, which have been fre-

; quenqy-compenéated through a loudness curve filter,

e

B i i
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5, Frequency Response Measurenents (audio passhand of tpansmitier)
for the audio range of 20 to 20,000 cycles. :

6, Distortion Measurements

Defermination of non~linear distortion through distortion fac~
tor measurements at 110, 800, and 3000 cycles; distortion
factor ranges from 5 to 15 percent

oF:

Measurement of intermodulation distortion through determinas~
tion of the difference tone contact in the range from 200 to
15,000 cycles; accessory equipment for inbermodulation tone
is provided. Square and cubic distortions fprom 03 TO 15
percent can be measured. An additional test position is
provided for Low-frequency testing, using an alternate test
methode

7. Display of Oscillograms

of high-and 1low-frequency phenomenas for example, the modula~
tion envelope of an r.fes carrier wave or the trapezoildal
frensmitter modulation oscillogram; observation of audio-
frequency oscillations at the input and output of the
modulator, etCe

8, Monitoring of Dynamic Volume Range

“with optical modulation indicater, according to the most re-

cent recommendations of the broadcast companies.

zlﬂgudio Monitoring of Broadcast

‘ through monitor amplifier and speaker. The modulation meter
‘and monitor amplifier can be switched to either the input
of the output of the transmitter, enabling a cdmparison of

the quality of the incoming with the radiated modulation

The installation is comprised of three cabinets, according

v

to DIN L1 L9O.
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The line termination ampli.fier rack 1s housed in one of the

three cabinets and contalns:

A line termination amplifier for operation

A line termination amplifier for reserve

A monitor amplifier
A modulation monitor with separate Sftical indicator.
The two remaining cablnets - the monitor racks - conbain:
A r.fe. test detector
A modulation monitor
An R-C audio generator with a range from 20 to 20,000 cycles
A distortion filter for non-linear distortion measurements
or:
A double-tone transmitter and receiver for distortion ac-
cording to the double tone (intermodulation) methods
An oscilloscope
A voltmeter (audio-frequency amplified vacuum~tube voltmeter)
Test Positions.
The required test set-ups may be hooked up rapidly by means
of jumper connectorse. The circuit schematic of any test
arrangement is easily visualized, since the test connec-
toér pairs are identified by circuit symbols, that is, they
are arranged in the order of the circuit paths engraved
on ‘the front panele.

A series of open positions are provided for the addition of

test and monitor equipment, or recording devices, thus permitiing

an orderly expansion of the installation. The instruments, which

are constructed as replaceable racks with knife conbacts, are also

available as table models on requeét.

. 0
Declassi i - op
assified in Part - Sanitized Copy Approved for Release 2012/05/08 : CIA-RDP82-00039R000200100005-4



roved for Release 2012/05/08 : CIA-RDP82-00039R000200100005-4

A special version of the line amplifier and monitoring
installation 1s supplied for FM~VHF radio broadcast transmitters.
Mmong other modifications in this model, the test detector and
modulation meter are replaced by a discriminator with deviation

meters

B, MONITORING INSTALLATION FOR RADIO~

TREQUENCY. TRANSMISSION. LINES

This test equipment is designed for continuous monitoring
of r.fe carrier power and of antenna transmission line matching;
provision is made for autcmatically disconnecting the transmit-

ter, when the maximum permissible mismatch is exceeded.

The installation consists of the following components:

A transmission line monitoring instrument,
avallable in short, medium, and long-wave versions, the’
instrument is inserted into the transmission line at the
transmitter output and thus is traversed by the total
antenna current.,

Electrodynamometer
for direct indication of transfer power (r.f. carrier
power), antenna mismatch, as well as for measurement of
‘the maximum line voltage occurring during mismatch con-
ditions (i.e., SWVR)

Cut~0ff Device L
for automafically disconnecting the transmitter when the
“maximum permissible mismatch is éxceeded.

Reconnecting Device

with step relay and mechanical register; this equipment

is used in conjunction with the automatic. cut-off device
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for temporary disconnection and automatic reconnection

of the transmitter in case of large momentary mismatches
cansed by arc-overss Tn the event of continuously high
mismatch, the transmitter is permanently disconnected,

after a test sequence of five cut=offs and reconnections.

Special mismatch test instruments are available for moni~
toring of vehefe transmission line in the very high frequency
(vhf) range. In contrast to the previously mentioned short, me-
dium, and long wave test instruments, which operated indepen~
dently of frequency, the V.hefe tester permits frequency-selec~
tive mismatch measurements. This eliminates the re-radiation
and mutual influence via the associated antenna system; in the

event that several transmitters are utilized in one statione

The VHF Mismatch Test Equipment Consists ofs
A test instrument, which is connected into the path of the
v.,h.f. transmission line (2 = 60 ohms) and, hence, is tra=
versed by the antenna currente
An Tefe terminal board with six pairs of receptacles
for connecting six test positions
‘ An Indicator
circuit-wise this instrument consists of a three-stage
calibrated amplifier with four tuned circuits and con-
tains a meter which is calibrated directly in percent mis-
matche - The input of fnis indicator is connected to the
desired test position on the r.fe terminal board by means
of two: flexible refe lines which have plugs on the endse
The indicator and terminal board are designed for mount=

ing in a DIN sﬁandard racKe

- 52 -
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C. RAPID ANTENNA TUNTNG DEVICE

This test 1nstrument permits rapid tuning and matching of
the radiator in medium-wave transmitter installations, enabling

frequency changing in the briefest possible time. A built-in

cathode-ray tube serves as indicator for cleanly phased tuninge

e
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VIT. TUBES, QUARTZ CRYSTALS, CAPACTTORS

A. TRANSMITTER, AMPLIFIER, AND RECTIFLER TUBES

Telefunken electron tubes are the result of basic research
investigations in the Telefunken Laboratoriese The production
schedule comprises

1. Transmitter Tubes

for long-wave, short-wave, and veh.f. operation:
ae Radiation-cooled tubes
be Air-cooled tubes
ce Water-cooled tubes

2, Amplifier Tubes

3, Rectifier Tubes

a, High-vacuum rectifier tubes
b. Mercury vapor rectifier tubes with [ignitrons] or

without grid controls
QUARTZ CRYSTALS

Telefunken quartz crystal oscillators and resonators are
designed for use in master oscillators, frequency standards, fil-
ters and related applications; they are characterized by single
moding, high calibration accuracy, small temperature ﬁoefficient,
low damping, as well as by insensitivity to shock and freedom
from ageilng processes. The production schedule comprises:

1, Bullt-ln Crystals

with miniature holder made of cylindrical plastic material,
available for frequen01es from one ‘to thirty megacycles.

2 Vacuum-Type Crystals

w1th reduced damplng, troplcallzedfand altitudeéproofed;

ed il -
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reliable operation, even for rapld temperature changes be-
tween =50 degrees centigrade and +80 degrees centigrade;

salb-water and acid resistant; built into a metal tube hol-
der with plastic socket; connection is made by insertion of

two four millimeter plugs, spaced 19 millimeters apart; avail-

able for frequencies from LS50 kilocycles to 30 megacycles.

Crystals for frequencies below L50 kilocycles are available

on requests

Calibration Accuracy and Temperature Coefficient of Crystal
Types listed under 1. and 2. above:

Calibration Accuracy

for series resonance, as well as for any desired circuit

5
L

with known parameters; ‘ o 1lx 10
Between individual crystals: 1 x 10°
Temperature Coefficlent

within an interval of * 10 degrees centigrade about' the

=l .
temperature operating point: 1 x 10 per degree centigrade

3, Common-Frequency Crystals

For especially high demands on frequency accuracy and stabil-
ity Telefunken can supply quartsz crystals oscillators which
are intended for installation in crystal ovens along with
their associated oscillating circuit components. The tem-
perature coefficient of these crystal oscillators is 1 x 10-7
within an interval of * 0.5 degrees centigrade about the

temperature operating pointe These crystals can be supplied

for frequencies between 500 kilocyéles and 3 megacycles.

C. MICA CAPACITORS

Telefunken supplies high-quality mica capacitors for trans-

o

L .
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mitter construction which are characterized by high power load-
ing ability for small volume, high temperature stability, high
mechanical ruggedness and long life. The production program
comprises:

1, Flat Metal Plate Capacitors

for small equipment (transmitters and receivers) with capa-

citance values from 10 pico [micromicrofarads ?] farads to

200,000 picofarads maximum power rating up to 500 VA, de-

pending on capacitances

2, Column-type (cylindrical) Capacitors

for transmitters (also special types for short~wave trans-
mitters), with capacitance values from 50 to 200,000 pico-
farads masimum working voltage up to 8 KV, depending on ca-
pacitance; maximum power rating up to 100 KVA, depending
on capacitance.

3, 0il~Filled Capacitors

especially for high-power transmitters, with capacitance
values from 100 to 25,000 picofarads; maximum working vol-
tage up to 17 KV, depending on capacitancej maximum power

rating to 800 KVA, depending on capacitance.

Other values and ratings available on requeste
D, VACUUM CAPACITORS

Among other features Telefunken vacuum capacitors for
transmitter construction are characterized by remarkably small
dimensions, At present, these capacitors can be supplied with

capacitance values of 50, 100, 200, and 500 picofarads.

ik
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Maximum peak voltage: 20 kilovolts
Maximum r.m.s, current of the Spricofarad capacitor
up to 30 megacycles 50 amperes

at 100 megacycles 30 amperes
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